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DETAILED ACTION 

1 . This Office Action is responsive to amendment filed on 02/06/2006. Claims 14-56 are 
pending for examination. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 48 recites the limitation "filed programmable gate array" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. Lack support in the specification. 

4. Claim 53 is rejected under 35 U.S.C. 112, second paragraph, as being incomplete for 
omitting essential structural cooperative relationships of elements, such omission amounting to a 
gap between the necessary structural connections. See MPEP § 2172.01 . The omitted structural 
cooperative relationships are: "a second input buffer" it is unclear if there is a first input buffer. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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6. Claim 14 is rejected under 35 U.S.C. 102(b) as being anticipated by Funaba et al. 
(Funaba) U.S. Patent 6,212,127. 

7. As per claim 14, Funaba discloses an integrated circuit comprising: 
a series of circuits [103, 108 fig. 1; 202 fig. 21]; 

a phase detector [203 fig. 21] having an first input [212 fig. 21] coupled to an input of the 
series of circuits [21 1 fig. 21] and a second input [213 fig. 21] coupled to an output of the series 
of circuits; 

an up/down counter [204 fig. 21; col. 23 lines 4-11] having an input [214 fig. 21] coupled 
to an output of the phase detector; and 

a first variable-delay block [210 fig. 21] having a control input [210 fig. 21] coupled to an 
output of the up/down counter, 

wherein the series of circuits comprises: 

a second variable-delay block [202 fig. 21; 103 fig. 1] having a control input [210 fig. 21; 
1 13 fig. 1] coupled to the output of the up/down counter; and 
a frequency divider [108 fig. 1]. 

8. Claims 34-35 are rejected under 35 U.S.C. 102(e) as being anticipated by Vogt et al. 
(Vogt) U.S. Patent 6,3 16,980. 

As per claim 34, Vogt discloses an integrated circuit comprising: 

a first input buffer having an input [DQ fig. 2] coupled to a first pad [inherent]; 
a double data rate register comprising [230 fig. 2; col. 2 lines 57-61] 
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register [235 fig. 2] having a data input responsive to a signal at an output of the first 
input and clock input [DQS fig. 2]; and 

a delay circuit [214, 250 fig. 2] comprising: 

a up/down counter [254 fig. 2; col. 4 lines 1-12]; 

and a variable delay block [214 fig. 2] coupled to provide a delay between a signal at the 
data input of the register and a signal triggered clock input of the register [claim 1]. 

In summary, Vogt teaches an integrated circuit to calibrate the delay elements to provide 
proper delay for clocking data into a register in a DDR SDRAM memory devices which uses a 
double data rate architecture to achieve high speed operation wherein the architect is designed to 
transfer two data words per clock cycle [col. 1 lines 51-53; col. 2 lines 57-66]. 

Vogt does not teach expressly a first register having a data input responsive to a signal at 
an output of the first input buffer and a rising-edge triggered clock input; and 

a second register having a data input coupled to the data input of the first register and a 
falling-edge triggered clock input coupled to the rising-edge triggered clock input coupled to the 
rising-edge triggered clock input of the first register. However, this feature is deemed to inherent 
to the Vogt system as lines 57-64 of column 2 show that the double rate architecture is designed 
to transfer two data words per clock cycle in order to achieve high-speed operation. Therefore, 
the DDR SDRAM required in pertinent part a rising edge latching register and a falling edge 
latching register where both is coupled to the DQS line and DQ line. 
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9. As per claim 35, Vogt discloses a count provided by the up/down counter [254 fig. 2] 
inherently sets the delay between the signal at the data input of the first register and the signal at 
the rising edge triggered clock input of the first register. 



Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

12. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

13. Claims 14-15, 19, 21-24, 27-33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yanagawa US 20010046163 in view of Kobayashi et al. (Kobayashi) U.S. Patent 6,509,776 

14. As per claim 14, Yanagawa teaches an integrated circuit comprising: 
a series of circuits [51-1. ..4 fig. 3]; 
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a phase detector [53 fig. 3] having an first input [CLK fig. 3] coupled to an input of the 
series of circuits and a second input [DCLK fig. 3] coupled to an output of the series of circuits; 

an up/down counter [52 fig. 3; paragraph 0058; 0066-0072] having an input coupled to an 
output of the phase detector; and 

a first variable-delay block [51-5] having a control input coupled to an output of the 
up/down counter, 

wherein the series of circuits comprises: 
a second variable-delay block [51-4] having a control input coupled to the output of the up/down 
counter. 

However, Yanagawa does not teach the series of circuits comprises a frequency divider. 

Kobayashi teaches another integrated circuit relates to a DLL circuit operable to control 
the phase of the external clock signal and the phase of the internal clock signal in order to 
guarantee a correct high-speed operation of a synchronous DRAM which controlled by an 
internal clock signal generated based on an external clock signal; wherein the circuit comprising 

a series of circuits [1, 5, 1 1, 9 fig. 10]; 

a phase detector [8 fig. 10] having an first input [S2 fig. 10] coupled to an input of the 
series of circuits and a second input [N5 fig. 10] coupled to an output of the series of circuits. 

a delay control circuit [12 fig. 10] having an input [13 fig. 10] coupled to an output the 
phase detector. Specifically, Kobayashi teaches the series of circuit comprises: 

a variable delay block [1-1 fig. 10] having a control input coupled to the output of the 
delay control circuit; and 

a frequency divider. 
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Yanagawa and Kobayashi are analogous art because they from the same similar problem 
solving area - to ensure proper data transfer at high-speed. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to have modified the series circuit of Yanagawa with the inclusion of a frequency divider 
of Kobayashi. 

The suggestion/motivation for doing so would have been to reduce power consumption as 
taught by Kobayashi [col. 3 lines 1-13; col. 7 lines 18-22; col. 1 1 lines 39-43]. 

Therefore, it would have been obvious to combine Yanagawa with Kobayashi to obtain 
the invention as specified in claim 1 . 

15. As per claim 15, Yanagawa teaches an integrated circuit relates to a controller for a 
semiconductor memory device that outputs data of a double data rate together with a strobe 
signal, and relates to a system that control data of a double rate by a strobe signal [paragraph 
0004]. Specifically, Yanagawa teaches the memory device is configure to operate at a double 
data rate, and performs the outputting and inputting of data at rising edges and falling edges of a 
strobe signal [paragraph 0047]. Therefore, the integrated circuits is inherently comprising a first 
register having an input coupled to an output of the input buffer and a clock input coupled to an 
output of the first variable-delay block; and 

a second register having an input coupled to the output of the input buffer and a 
complementary clock input coupled to the output of the first variable-delay block. The 
Yanagawa system would not able to operate at a double data rate if the integrated circuit does 
included the above registers. 
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1 6. As per claim 1 9, it is noted that the limitations do not differ from claim 1 . As 
demonstrated previously, the combination of Yanagawa and Kobayashi anticipated the 
limitations in claim 1, therefore claim 19 is rejected for the same reason. 

17. As per claim 21, Kobayashi teaches the first variable delay block [1-1 fig. 10] is 
configured to receive the first clock signal [S2 fig. 10] and the first frequency divider is 
configured to receive an output from the first frequency divider. 

18. As per claim 22, see discussion in claim 15. 

19. As per claim 23, inherent [see fig. 1 of Yanagawa]. 

20. As per claim 24, Yanagawa teaches an synchronous dynamic random access memory 
configured to receive an output of the first flip-flop and an output of the second flip-flop 
[paragraph 0047]. t 

21 . As per claim 27, Yanagawa teaches the integrated circuit is a programmable logic device 
[% 1]. 



22. As per claim 28, Yanagawa teaches a computer comprising: 
a multiple-data-rate memory [1 1 fig. 1]; and 

the integrated circuit of claim 14 [10 fig. 1] coupled to the multiple-data-rate-memory. 
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23. As per claim 29, Yanagawa teaches the multiple-data-rate memory is a double-data-rate 
memory [11 fig. 1]. 

24. As per claim 30, Yanagawa teaches an integrated circuit comprising: 
a series of circuits comprising [5 1-1... 4 fig. 3] comprising: 

a first delaying mean [51 fig. 3] for delaying a clock signal by a first duration, wherein 
the series of circuits receives a first clock signal [CLK fig. 3] and provides a second clock signal 
[DCLK fig. 3], the second clock signal delayed from the first clock signal; 

phase detector means [53 fig. 3] for receiving the first and second clock signals, and 
providing an output; 

a second delaying means [51-5 fig. 3] for delaying a third clock signal [DS fig. 3] by a 
second duration; and 

adjustment means [52 fig. 3] for increasing or decreasing the first and second durations 
based on the output of the phase detector means [paragraph 0058-0062]. 

However, Yanagawa does not teach a series of circuits comprising a dividing means for 
dividing a frequency of the first clock signal. 

Kobayashi teaches a series of circuit comprising: 

a dividing means [6 fig. 10] for dividing a frequency of a clock signal; and a delaying 
means [1-1] for delaying a clock signal by a duration, wherein the series of circuits receives a 
first clock signal [S2 fig. 10] and provides a second clock signal [N5 fig. 10], the second clock 
signal delayed and divided in frequency from the first clock signal [see further discussion in 
claim 1]; 
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Therefore, it would have been obvious to combine Yanagawa with Kobayashi to obtain 
the invention as specified in claim 30. 

25. As per claim 3 1 , Kobayashi teaches the series of circuit [1 fig. 10] provides the second 
clock signal [N5 fig. 10] by first dividing the frequency of the first clock signal. 

26. As per claim 32, Kobayashi teaches the frequency of the first clock signal is divided by a 
value selected from the group consisting of 4, 8, and 16 [col. 10 lines 62-64]. 

27. As per claim 33, Kobayashi teaches the series of circuits provides the second clock signal 
by delaying the first clock signal before dividing its frequency [fig. 10]. 

28. Claims 17-18, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yanagawa and Kobayashi as applied to claim 14 or 19 above, and further in view of Fiscus U.S. 
Patent 6,492,852. 

29. As per claim 17, Kobayashi teaches the frequency divider having an input coupled to the 
output of the variable-delay block and not an input of the variable-delay block coupled to an 
output of the frequency divider. Such that, there existed a problem in the design since only the 
control circuit is operated at a reduced rate/power, leaving the delay chain operating at the 
original higher rate/power levels. 

Fiscus teaches another integrated devices and more particularly, to an improved delay 
locked loop circuit design for power conservation that synchronizes a system clock with data 
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line. Specifically, Fiscus teaches an input of the variable delay block [105 fig. 5] is coupled to 
the output of the frequency divider. 

At the time of the invention was made, it would have been obvious to one ordinary skill 
in the art to have modified the integrated circuit of Yanagawa/Kobayashi with the frequency 
divider of Fiscus in order to conserve power on the variable delay line [col. 2 lines 46-52; col. 4 
lines 15-25]. 

30. As per claim 1 8, Fiscus teaches the output of the frequency divider is coupled to an input 
of the variable delay block. 

31. As per claim 20, Fiscus teaches the first frequency divider is configured to receive the 
first clock signal and the first frequency divider is configured to receive an output from the first 
variable delay block [fig. 5]. 

32. Claims 34-50, 53 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCracken et al. (McCracken) U.S. Patent 6,279,073 in view of Murakami US 20010004335 
and Vogt. 

33. As per claim 34, 42, 50, McCracken teaches an integrated circuit comprising: 
a data signal couple to a first pad [150 fig. 4, fig. 1]; 

a first register [174 fig. 4] having a data input [172 fig. 4] responsive to a data signal and 
a rising-edge triggered clock input [152 fig. 4 - strobe signal]; 
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a second register [176 fig. 4] having a data input coupled to the data input of the first 
register and a falling-edge triggered clock input [178 fig. 4] coupled to the rising-edge triggered 
clock input of the first register; and 

a delay circuit [102 fig. 2] comprising: 

a control circuit [not show - to control the strobe delay 1 12 fig. 3]; 

a series of delay circuit [122s fig. 3]coupled to provide a delay between a signal at the 
data input of the first register and a signal at the rising-edge triggered clock input of the first 
register; and 

a multiplexer [108 fig. 3] having a first input [strobe signal fig. 3] coupled to an input of 
the delay circuit [122 fig. 3 and a second input coupled to an output of the delay circuit [fig. 3]. 

However, McCracken does not explicitly teach a first input buffer having an input 
coupled to a first pad nor a control circuit having an up/down counter; 

Murakami teaches another system related to a synchronous double data rage and more 
particularly to an improvement of the read/write performance of a DDR SDRM. Specifically, 
Murakami teaches a integrated circuit comprising: 

a data signal coupled to a first pad [DQ fig. 3]; and 

a data register having a data input responsive to a signal at an output of the first input 
buffer and a rising-edge triggered clock input [fig. 4]. 

At the time of the invention was made, it would have been obvious to one of ordinary 
skill in the art the have modified the circuit of McCracken with an input buffer to buffer the data 
signal as teach by Murakami since the method of buffer the input data is such an old and well 
know art in the field of computer. 
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And Vogt teaches another integrated circuit related the calibrating of the delay elements 
to provide proper delay for clocking data into a register in a DDR SDRAM memory devices 
which uses a double data rate architecture to achieve high speed operation wherein the architect 
is designed to transfer two data words per clock cycle. Specifically, Vogt teaches a control 
circuit [250 fig. 2] including an up/down counter [254 fig. 2]. 

At the time of the invention was made, it would have been obvious to one of ordinary 
skill in the art to have modified the control circuit of McCracken with the up/down counter of 
Vogt to dynamically increments or decrements a count depending on whether the reference 
signal leads of lags in order to provide proper delay for clocking data into the register since the 
up/down counter is well know in the art for delay control. 

34. As per claim 35, Vogt discloses a count provided by the up/down counter [254 fig. 2] 
inherently sets the delay between the signal at the data input of the first register and the signal at 
the rising edge triggered clock input of the first register. 

35. As per claim 36, McCracken teaches a bypass path [1 18 fig. 3] to bypass the variable 
delay element. 

36. As per claim 37, McCracken teaches a multiplexer [108 fig. 3] having a first input [strobe 
signal 118 fig. 3] coupled to an input of the variable delay element and an output coupled to an 
output of the variable delay element [42 fig. 3]. 
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37. As per claim 38, the combine teachings of McCracken and Murakami teaches a second 
input buffer [Strobe buffer fig. 1 of Murakami] coupled to a second pad to receive a DQS signal, 

wherein the rising edge triggered clock input of the first register [174 fig. 4 of 
McCracken] is responsive to a signal at the output of the second input buffer [Strobe signal in 
McCracken], and a DQ signal [150 fig. 4 of McCracken or DQ fig. 1 of Murakami] is received at 
the first pad. 

38. As per claim 39, Vogt teaches a clock signal is used in generating the count provided by 
the up/down counter [250 fig. 2 reference clock signal ]. 

39. As per claim 40, McCracken teaches a plurality of programmable logic elements [12 fig. 
1], configurable to perform user-defined logic functions; and 

a plurality of logic interconnect lines [28-32 fig. 1] configurable to couple the plurality of 
programmable logic elements to the double-data race register [44 fig. 1], 

40. As per claim 41, McCracken teaches the variable delay block comprises a series of delay 
element [122s fig. 3]. 

41 . As per claim 43, see discussion in claim 35. 

42. As per claim 44, see discussion in claim 36. 

43. As per claim 45, see discussion in claim 38. 

44. As per claim 46, see discussion in claim 39. 
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45. As per claim 47, see discussion in claim 40. 

46. As per claim 48, McCracken teaches a technique for allowing various DDR SDRAM 
configuration to be used with the configurable synchronizer. Therefore, it is obvious to one of 
ordinary skill in the art that McCracken also teach the integrated circuit is a filed programmable 
gate array. 

47. As per claim 49, see discussion in claim 41 . 

48. As per claim 53, see discussion in claim 38. 

49. Claims 50-52, 54-56 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCracken in view of Vogt. 

50. As per claim 50, McCracken teaches an integrated circuit comprising: 

a rising-edge triggered register [174 fig. 4] having a data input [170 fig. 4] and a clock 
input [152 fig. 4]; 

a falling edge triggered register [176 fig. 4] having a data input coupled to the data input 
of rising-edge triggered register and a clock input coupled to the clock input of the rising edge 
triggered register; 

a series of delay [122 s fig. 3] coupled to provide a variable delay between a signal at the 
data input and a signal at the clock input of the first register ; 

a multiplexer [108 fig. 3] having an input coupled to an input of the series of delay 
circuits and an output coupled to an output of the series of delay circuits; and 
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Vogt teaches a counter [254 fig. 2] having an output coupled to series of delay circuits 
[214 fig. 4 - see discussion in claim 42]. 

51. As per claim 5 1 , Vogt teaches the counter provides a count to the series of delay circuits; 
wherein the count is incremented and decremented to vary the variable delay [col. 4 lines 

7-12]; 

52. As per claim 52, McCracken teaches the multiplexer [108 fig. 3] provides a bypass path 
for bypassing the series of delay circuits. 

53. As per claim 54, see discussion in claim 39. 

54. As per claim 55, see discussion in claim 40. 

55. As per claim 56, McCracken teaches an output of the rising edge triggered register is 
coupled to a memory. Therefore, it is obvious to one of ordinary skill in the art that the memory 
of McCracken included the claimed FIFO memory because the special structure of the claimed 
memory does not alter the operation of the integrated circuit. 

Allowable Subject Matter 

56. Claims 16, 25, 26 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vincent T. Tran whose telephone number is (571) 272-7210. The 
examiner can normally be reached on 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas c. Lee can be reached on (57 1)272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Vincent Tran 



